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@> Thermoforming tubular articles and tubular articles thus produced. 

© Tubular thermoformed articles (11) are manufactured 
from tubular blanks which are heated to the annealing 
temperature for a time sufficient to anneal the articles by 
flowing hot liquid (16) therethrough whilst constrained 
in the desires shape or form followed by flowing cold li- 
quid (21) therethrough to cool to set before being released 
from the constraint. 
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la general there have "been two principal ways of 
manufacturing thermally stable predetermined shaped 
articles from tubular material that can be thermof ormed. 
The first of these methods comprises injection moulding 
in which the article is formed in an openable mould. 
3?or a hollow article the mould comprises a casing and 
a core, the mould being designed so that the core can 
be removed from the moulded article. At some stage 
in such moulding, the mould is heated.- In the other 
way of manufacture, the article is shaped from material 
while the material is in a plastic or pliable state and 
then the shaped article is baked or at least heated in 
an autoclave or oven. 

Each of the above principal ways of manufacture 
have substantial disadvantages. Thus, the cost of 
injection moulding apparatus is sufficiently high to 
justify such expenditure only when very large numbers 
of articles are to be manufactured. , Further it is 
really only economical and practical to mould relatively 
small articles. This is equally relevant to a 
manufacturer using an autoclave since the cost of a 
large volume autoclave can only be justified either 
for large production volumes or for high value large 
articles. 

. Neither of the conventional manufactures is 
particularly suitable for low volume production of 
relatively large awkward shaped articles. The present 
invention addresses this difficulty. 

According to the present invention there is 
provided a method of annealing tubular articles of heat 
.mouldable material comprising heating the articles to 
the annealing temperature for a time to effect the 
annealing thereof and cooling the articles to set by 
passing a fluid therethrough while the articles are 
restrained in the predetermined shape or form. 
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On releasing the constraint on the ^ shed 
a^cle it renins in the predetermine or for. and 
exhibits a high degree of thermal ^ahxlxty. 

The invention also provides a method of 

a ,f^le having a predetermined shape 
manufacturing an article having a * 

^ -u^ «-p v, ofl t mouldahle material 
01 ^Hen^s the the predetermined shape, 

TT^L to the annealing te^erature of the 

! v, mbe after the flow of heating -fluid 

When the W» i- ~t sufficiently flexible at 

4-, hp -nea&ilT "bent to the pre- 

through the tube to hea^ the tube before bendong to a 
^Zrature at which the tube inflexible ■«-»*. *^ b ° 

. -Li. -* ^ desire4 

are polyethylene, vinyl polymers such as polyvonyl 

„ M . riaa polyvinyl acetate or polyamides. 

^ Si £bula7blan3,can, for esa^le . conprxse a 

tube and can be shaped either by winding it onto a 

rierto for. a coil or by threading it onto or ™ 

" t0 of^ "r^ the invention will 

no „ be described with reference to the accompanying 

drawings, in which: 



Figure 1 is a diagrammatic drawing of apparatus 
for carrying out a first embodiment of 
the invention; and 
Figure 2 is a diagrammatic drawing of an article 

manufactured in a second embodiment. 
The manufacture to be described with reference to 
Figure 1 is usable to form a coil of tubular plastics 
material • which coils are usable for coupling vacuum 
from a motor tractor to its trailer. 

The initial tube is straight and flexible and is 
wound into a coil 11 oh a rigid, in this example wooden, 
cylindrical former 12. The tube is formed of nylon 
hose, having an internal ' diameter of about 1 cm and a 
wall thickness of about 0.1 cms. The former is about 
12 to 15 cms. in diameter and about 60-75 cms long. 
The former is detachably and rotatably mounted in a 
suitable frame (not shown). The tube is wound as a 
coil onto the former either while the former is detached 
frdm its mounting frame or by rotating the former in its 
frame and feeding the tube onto the rotating former. 
The former may be helically grooved to receive the tube. 
The rigidity of the wall of the tube iis such that the 
bore remains substantially constant and the tube does 
hot flatten. • 

When the coil has been wound on the former it is 
connected by a feed conduit 13 to a liquid pump 14 
connected via a three-way valve V1 to a hot oil 
reservoir 16. The oil in the reservoir is Shell 
Clavus 25. An immersion heater is used in this example 
to heat the oil to a temperature of 150°C. Oil is 
returned to the reservoir 16 by a return conduit 17 
including a second three-way valve V2. A second inlet 
of the supply valve V1 is connected to the outlet of a 
cold oil reservoir 21 and a second outlet of the return 
valve V2 is connected to the inlet of the reservoir 21. 
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■m. cold oil is at room temperature l>ut can be cooled 
to a lower temperature. 

After winding the coil and connecting up the 

- „ . a1iH 4-phpd on and hot oil flowed 
conduits, the pump is switched on an 

v. ^v, , rt -n The flow is maintained for ahout 
•Kb-rouen the coil- J- 1143 -"--"-^ , 

W minutes with the reservoir °* 
about ,50°C. *he valves « and V2 are justed 
to change the oil flow from hot; oil to cold oil, *he 
cold oi! is allowed to flew for about four 
The oil is then vented from the coil by settms the 
valve V to its third setting in which air is pumped 
TZ vZ coil. anally ,*nd if quired, the Oil m 

coit o- be scavenged, far sample by 
*lLt ft nitrogen from a high pressure source into the 



coil- 



^ter cooling, and scavenging if desired, the former 
i3 removed from its mounting frame and t^out from 
^ „ u me coil retains its helical form. Ihe 
Slicai ^oilTan be emended and compressed in the manner 
of a concertina. Suitable fittings can be swaged or 
otherwise secured to the ends on ^ 
it to be connected in a fluid or vacuum, circuit. The 

° 0il ^^nfrodimen^the article is of relatively 
— si,e. - -iole .Wble « 
conditioning system of a vehicle ano. * 
product which has hitherto often been assembled from 
discrete parts, at least some of ™" ^^.T 

article is formed from what is P^f 33 ^^^ ' 
as "high pressure nylon hose". Such hose is flexible 
t^tit can be wound into relatively large diameter 
^ of saTfor a 1.25 cm bore hose, 75-100 cms diameter, 
coils of, say for a ^ ^ teBpe ratur e ,the hose 

^Tbe^entound small radius curves e.g. curves 
of say 5 to 10 cms radius. 
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As illustrated in Figure 2, the article comprises 
five consecutive sections 31 to. 35 and is between 1£ and 
2 meters in length. The sections are not all in the 
same plane and, in fact, in this example only sections 
.3*1, 32 are in the same plane. The article is formed 
using a jig structure which provides a grooved path into 
which the hose can he fitted. This is done by first 
laying out the- hose alongside the jig path and then 
flowing oil at a temperature of 100°C through the hose 
for two minutes., By this time the hose has reached a 
temperature at which the nylon wall is sufficiently 
flexible to permit the tube to be fitted into and 
secured in the dig path. The oil temperature is then 
raised to between 130°G and 170°C and. caused to flow for 
a further four* minutes. The hose is connected in an oil 
flow circuit similar to that illustrated in Figure 1. 
Thereafter, the oil flow is changed from hot oil to cold 
(room temperature) oil to cool the hose to set and then 
vented and, if required, scavenged. 

Many changes may be made to the two ways herein- 
before described of performing the invention. For example^ 
a fluid other than oil, eg a gas or water *iriay be passed 
through the tubular material. The article can be moulded 
to have , substantially any reasonable, required shape or 
form. The two described arbicles retain the full bore 
through their length since collapse of the tube is 
prevented by the internal liquid pressure. However, if 
it is required to introduce a constriction this can be 
done when the tube is heated after bending.. Again, if an 
exterior fixing flat is required this can be moulded into 
the tube wall. In both the examples the ambient medium 
was atmospheric air. However there could be circumstances 
where a different medium, for example a liquid, is 
x*equired. 
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m0 uldable material comprises ^ 
the sealing ^f^* 2™^. ^ set b y 

pass ins a fluid tnerew w _ 
restrained in the predetermined shape 

2 A method of manufacture an arti cle ha£u6 

"'predetermined shape or form from a tube of heat 

loadable material ^isiu^-B to hi 
- P-determined shape, heatiu ***** ^ 



the "bent shape. 
3 



„ • ~ t-n Claim 2 in which the cooling 
3 . A method - c - d - S c ; o ° 1 ^ uid through the tube, 
is effected by passing cooling uui 

x method accords to <^ * <^f e ^ 
a heated fluid is passed throng ^ ^ ^ 
tube before bending to a tem 5 e ^ Dtru cture 
i„ flexible enough to be fitted to a Jib 
re/inins the predetermined shape or form. 

5 A method accords to any one of the precede 

bairns in which the fluid flowed throush the tube 

is a liquid. 

A me thod according to Claim 5, i* which the 
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7. A method according to any one of the preceding 
claims in which the tube is high pressure nylon hose 
and oil at a temperature of between 15>0°C and 170°C 

is flowed through the tube for a period of. four minutes 
after bending. 

8. A method according to Claim 6 in which oil at a 
temperature of about 100°C is flowed through the tube 
for a period of two minutes prior to bending the tube 
to the predetermine^ shape. 

9* A method according to any one of the Claims 2 to 8 
in which the tube : is bent by winding it onto a former. 

10. - A tubular article of heat mouldable material 
annealed by the method according to any one of the 
preceding claims. 
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